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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmitter 
and a receiver for expanding transmission distance by 
diffusing an orthogonal frequency division multiple 
modulation signal and transmitting and receiving the 
diffused orthogonal frequency division multiple 
modulation signal and a base station, on which the 
transmitter and the receiver are mounted. 
SOLUTION: The transmitter has a means for diffusing 
the orthogonal frequency division multiple modulation 
signal, the receiver has a means for inversely diffusing 
the diffused orthogonal frequency division multiple 
modulation signal, and this base station mounts the 
transmitter and the receiver on itself The transmission 
distance between the transmitter and the receiver can 
be enlarged, by diffusing the orthogonal frequency 
division multiple modulation signal and transmitting and 
receiving the diffused orthogonal frequency division 
multiple modulation signal. 
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2BB»#B£BBffl£fr5B3BB»#fiJ#SBSSB 

BEWffifl^Wfcai-ttLTjlftMlcx** hll/tttt* 
fi3x** hJUffitilB8Si:> 

BEiI£liB3S#fiJ£S£iliXI*BEX** HUfcBlc 
.fcoT£B£;h.f=BE«8Hf^£iilfI<I^-t LT, SB 

SB \zmmr * simbr <t *» * s u . 

BE»BBBi:BEBB»fii:jW£ttttBI=fcy, be 
X** HlrttBSmrrmoBEBBBBBftMBBB 

«*<m3sh.fc«B«>»BaBu*iu**. bebbbba: 

ebbbbb«)-«£bbhbbi*. bebbbbobe 
BBBBB#«BBBB*mv bex** kjubbb 
BttBEBBBB**** HuBBfcmrT, 
besbbb £ bejubbb t *<aMttBi= fey, me 

X** HUttBtffrJMx-raoBEBBBBBttBBB 
BMAMTsMifeBBroBBaBU*;^ ttCStlttB 

t«HBa«i6Btfl!>a«*ff3fl>i=^aLTt^*B»i= 
i*, bebxbbb#«*sb»ebi*, beb2«» 
B#aBaB«*fTfrraoBEx** hjuBBBBi* 

BEBBBaa#«BBBflHBfl!>liiA«>x** nnfc 
B*ff3Ci:*1*a£:-*-*BXBaB#«BBBM£x 
** hiU»«*«ffl-r4j3HISBo 
[i«**2] 8!rE«««#l*B5iJ<J5B#i:U-C#jte. 
ti, BEBBBBBflBIBaBBBBl*. BEBBBB 

«**ifcnMB«#*Ba*««<o*»#iu^^v t°>* 
**bbs, BE-*vtr>***ifcBBBBSBBB7 
-yi«*-r*a!*a7-«jiB«». fc«fci/BEa»» 

a:7-yxB«**ifc«BBB*aM*&BWI=B»-r 
«BB9«KttB. Sffi^TLNi,^,!:$^at-r-i>i**a 
i lcEB*!lifcBBBaa#B*aBB£x** HUB 

B*«ffl-r4a««B. 

[111*513] BEX"** HUBBHBl=tt* Minx 
** h;ut£tfc<i#£SS3E;*-t»--5X** HUttBBBBB 
0**<»it6*trL^c t &ftmti-z>m*r% i xi*2 
l=EB**ifcBBBaa#«BBBBi:X** HUttB 

sbb-tsbbbb. 

[BBB4] BEBBaSHBliTy^v-f 
T>^:>-£Bx, BE9BBB£BEaBBBJ:ft<ani 
BBI=fey. WEBBBBBaBBBBBi:: 
BESBBB& BEBBBB t ©BB*fT 5 0>l-^FSL L 
TH-SB*. BEX"?* h;UffiBlHlSSA>&aJ*$ti, B 
Ex** h;Ht»©fT*5*tf=aiBB*l=J:or, BEB 
BBBI=»r*BE»BBBfl!)*«t«ttJL. BE7* 
:7t- -r rfr u-r t >7-t-a ti—J* £ BEBMBw^B 1= 
B (t S C A: l; <fc y BEB«BB<DBBBB U* JU£*# 
<U aEB£BBBtt«BBBBI=J:*BESBBB 



tBEBBBBtroaBftRTBfr^CtSBBi-r* 
B*B 1 7bB3l=EB**tfcB3EBBB»«l*BB»fc 
x^* hil/BB^BB-T^BBBB. 
[i§*3i 5 ] £«■*-*#« BB»I=» LTSg 1 <BE2 
B«»#B#B£H£fr?B£BB»ttffl#fiBBB8& 

BEBXB»B#«*BBHEIB«>aiajl=»LTaBW 
|zx** MUffittfcfr^X** HU&tiBS&i:, 
BE^^ hiHtBHB©tiJ»SBBB#tLr. SB 
BBI=BB-r*BB«B@Bi:fr&fcy. 
BEBBBBiBEiSBBBt^ifiBttBlcfcy. BE 
x** Huffift^mrf fioffjEfg i G>B£BBB#« 
BBBBj^ff^ilifcBBroBBB^U^iU**, BEBB 
BB£BEBBBBi:©aB*ff30>l=:+#"C**Bl= 

i*. ineisnxR»ti>ixngBit. BsmiroB: 

BBBB#«BBEn*mv BEX** hiUBBBB 
l*BEBBBaa#*BBBBHB«>tii*i*x** h)i> 

BE»BttBtBEBBBBfc3WBBH4BI=*y. BE 
x** hiUBB*fft>*ira"3BEBia)B3EBBB» 
B*BBB*«tT#3ih.fc»d«)»BBB U*;uft<BEBB 
BBtBEBBBBtOBB*fTa<DI=^aLr^«B 
l-li, BEB£BBB#fl£SBfllelBa. BEB 1 © 
B£BBB#«£BBfla>BB«J: y tB^BBWBB 

EX** hiuBBBBttBEBBBBB^BBBBBB 
SSrotHaox** HUtttt*ff5Ci:**Bfr*BS 
flBBftBBBBH&X** hMtftlffffitiSflS 
Bo 

tB*B6] BBE£B&B#-B$SBBBBl*. B 
EBBBB©B«BB*ff 3 = t * BBfc "f &IS#iS 5 
l=EB**ifcBB«BB«*BBB«i:X** hJkttft 

[MBB 7 ] % 1 cDBXBBB#l']£SBiB<0;fel-*i 

-fsv-ytf>*B»4:. 

BE-7^ e>fHB^6a)ffi*BBl=»LT. BBBI= 
x** HuBB£fr-5x** HUfcttBBi, 
BEX** HUtt»IUB*6fl!>UiaaBI=B Lt, BE 
B i ©BBBBB»»BBBB*1t3BBBBB«-BB 
BBiSBBA:. 

BEB£flBBa-«£BBfl(B]B<Dtt}ft&aBBB& L 
T, £BBBI~£«*- «BBBBBB&^&«cy. 
BEg<l^B<i:BEj3HlSa<!:A t )£»fiBlz&y. BE 

x^* h-iuffitft^fT^-rmoBEm 1 obbbbb^b 

BBBB*<lTt>*if=»Bfl)*BB*U*^A<. BESB 
BBiBEBBBBtOBB*ff3©l=+»-C**Bl= 
I*. BEBBBBB^BBBBBBBtt. BEm 1 ©it 
BBBB«BBBBHB1tI\ BEX** h;ufifctjtBSS 
liBEv^tf^^BBA^oai^B^Sx** h^uffitfe 
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y, fUBX^-? h;uffit!t£m*»vfmoBE1f5i <DE2 
BESABB t BE&aB8<fc ©&a £fr 5 tf> L 

eb 1 <nm3zm$i®.ttm&w&m<»ft&4&£ y t-si^* 
bbsbob 2 (Dtt£jia&&#sj£S£ija£ nft-r * t 
mis.**'? h^uffitsiHissi*siiiBv-> t-^ynijs^ 

BBBo 

besbbb <t BE&aBS <t ©&a £tt a ©ic^s l 
ti**»b. BEx<-<? h;uffi|fciiJBA^ai*j£*v B 

EX"** K;Uffit!t(0tT+?*i.fcj2HHi#lcd:oT. BEiM 

agai;:*t-t£BEgaBaro:fri6]£«aju bet* 

^t- -f U-T T >Ti~<D tf-A£BE*£S)g<B^ia]l~ 
|p| it* c £ 1- * y t((E£ASB«>£<l{|« u<«;u£;*:# 
< L. BEBi©BXBa»#ffl£BBSil=<fc*BES 

aiga t BE&aBB t osa <t -f * c t £*$a 

hJi4tft*BB*" 

aLfc««a-*i=»L-cBaaa*i=»i*-c*RMi=« 
BE««a*i=»LTBBBBB#tiBaaH*ff3B 

BEBBSB£aE&B£BJ:*<i&«Bai=fcy. BE 
Btt«*tr*5rM-3BIBBKBBB#ll*BBB*«fT*5 
tvfiB^roSBB^U^^A^ BESaBBirBEiMa 
Bfi*a>aa*fT3fl!>l=+#-C**Bl=l*. BEB*"« 

* hiUBBHBl*BBLfc«BBB«)ieit**ft*>r. 
moBEBBBBBtfB^aaBBBl*, BBLfcBE 
««B^(DBBEXBa»#a£SailS£m\ 

BE»ffiBfitBEae»fit3!)<aPiHafii=*y. be 
BB*4«fTt>*fra-3BiBBBBa»»a#BBni=j: 

* Bff fttBESBBB <t BEBBBB £ 0BB £ft 5 <7> 
ic^SLTL^ftlcli, BEa*** h;ut£SiflH]BliS 
BLfc«BBB©Btt«*lTtV MoBEffiXJSifcBtt 
B*BaHBBl*. ftaLt=BEflHBa*a>aEBBa 
BB#«*BaB ffft?5l^ij«9tt4 BBBB 
BttfiJ^B^SSi:*'*'? hiUBBSBB-r*SBSB. 

[R*910] BEBSB&Bftn&BaBlalBl*. 
BEIf Bfi^cDfifflBBtff a C t SftBi *"*«*« 
9l=EB**ifcBBBBB»«BB*Bi:^'<^ HUfc 
»*fltffl-r*SBBB. 

[BBB 1 1 ] BBBB^&BBdtiBESBBB-C 
S(iLfcffiB<i*llc*t LTm 1 (DilSE^aiS^fiJ^affl 



BSfToBBBBBti-MBBBBIlB** 
BEBBBBB»«*BB«BBa>aJ»l=»Lr. XB 
BlcBBBBB-eBBBSff^B^^^ hJUBBB* 

BEB i ©fiXBBB^B^fiaMoai:. a#;»24x 

B£*&&u. 

BESBBBiBE2IBBfii:A<ifiB<aBl^fey. BE 
BB«*ff*3rBoBEBi <DB2BBB»«BBBB 

EBBBBtBEBBBBt(0aBtfi3fl!>lt+»-CB 
*B#lzli. BEBBBBtt^-M^BBBIalBtt. SAL 
fc«BBB©BEBi a>BBBBB»**BBn*ff 
IV fi-oBEi£*'<* HUBBBBttBEBaLfctitB 

a*<Datt»*ftsb-*\ 

BEBaBBtBEBBBBi:*<aHlttBlcfcy. BE 

att»*fT*>rj.o«rEBi ©BBBBB#a*aaB 
A^^tifc^rosfii^u^u^, BEsaaa^B 

EBBBBi:Oaa*ft5fl)l=^BLrt*4Bi;l*. B 
BBBBBBft-MBBaMlBlBtt. BESS i OfiSHB 

»»i"j*aai@ro»iii*s«i: y t,«^«a«*B-3B 2© 

B3EJiaiS»iiJ^afflB^lltTLMoBEJ£X^^ HU 
tt»BBIiBEB£BBB#ffl£fiaMEIB<DUiao>a» 
BB*(t3 - <t £#B£^*iS£J3;]*&#S<]£fi«3i<!: 
mihwL Ttvi m~t * SilSfio 

[BBB12] &BttB*&£Bd*iBESBttB-e 
BBLfc««aBI=»LrBBBB»»«BBaB*lT 

saLfctfBa#ic*rLT. «RMi=atttt£fT?a* 

BEBBBBB»«BBa«**ifcB**BBBBB-C 
Bfl?M lw-r-7 tf > * v 1- ? •> tf > -^IIB i: t> 

y, 

BEBBBB^BEaBBB&tfiEttttBlcfcy. BE 

Btt***T:b-raomEBXBaa#«BaaH*«m3 

♦LfcBBOBaa^l/^JU^. BESaBB <t BEJSa 
&S<!:<D>ia£*T5<DI-+#-efc*B#lcli. BEB5ES 

jKB^-fij^maiaiHissi*, seLt=««a#©BEB3t 
Baa»a*aasi*tTt^, sobe^*^? kjubb 

BBttBEBBBBB^aBBaBBB(OaiA<oaBB 

BEBaaaiBEaaaat^aPiiiiaiciby, be 
«tt«*fT*>rR-3mEB£B«a#«BaaB*«tT;b 
tifcadroftis^u^jnii'. BEsaaaiBEaa 

^S<tcDi®a^^T : 50l- 3 FSLrL^*B#lcl±, BEH3E 

BBB«-a*aaMiaBtt. BEa3EBBB»a*aa 
p^fft)-rs.offiEi£x^^ h^ffitfciHissiisaLfca 
mm^o>&&m&'n act «bb^ -r *es«;sb»»j 

[MBBi 3] BEBA'C^ hJUffitklHlBli, B»<0 
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[si** 14] EEE5E«E»#S!l#E«ifll§]Ktt. 

fif mmm^ £ mm mm -s> m.mm £&e, 

i*E«i:r*WEEl 27bSl 4 l=|E«* *itzW.&® 

So 

[is*3Si6] s&i oeaiisittmi ©«»**-r 
•s>fi*i£ani-r-i>E i roam*- Kt, eke i weak 
ss* y 2a>fiauuE&nEK i an** y 

**#i*E2©«»s***«#*ai«-r*E2a>E« 

=E- K££E*.f=2IEEEi:, 

eke 1 roam*- K-cant£;h,fc<f#££e-r£>E i 

cDSil^-Kt. EKE2<7>ai<I=E-KT*aHI$;h.fc<i 

# * set -5 % 2 a) sti* - k t & m *. tz &mmw t m 

EK^KlE i: flfESifeS £ *<jfif$teBI~ fc y , EEE 1 
(D&m*- KtEEEl rogft*- Klc«fco-CJi<l*<*t 

»**i**Ei=i*, frfHSife^i*, EEEiroaHI*- 

1WK»MSimE**6»fcA«3SWt4fil=fcy. EEE i 
(DsHf =E- KirEEE 1 rog<I*- K(-<fc oTjUIA^E 

»t#js:i*»ei::i*. fiESJfe^ii. msem 2 (DEifi=E 

- Ki:SiIIEm2a)gfi : E-KI~J:c.riHi&ff 5Ci:$ 
[|f*3Sl7] l|iJffigE^rol§S^-5fIisS<i:PSE-t-S 

^*$ro«i«£ i# o tzmnMii&mamzk? t own 

l=«-r***CI*. HtrlHm2(7)aHl ; E- K<hfIfBlg2<0 
gfl*- Kl= * -aTEEjWTsMi* C £ znmt? SI* 

[»*e 1 s ] giESifeg<o fifHm i earn- K & 
eee 1 rose*- Ki4. PSErsi^rotaEsito*: 

ffeOTSife^rofJfHIg 1 roaiE*- KtflEf 1 rogfl* 

- KfcH-roiSE'J V-*£fi]fflU EIEgifeEroTiirfB 

i^^a)i«/ie^i#-QfctecDSi6gromfem2(Dj2Hi ; E- k 

<tlfiri2E2rogft*- K£li, WSiSl'JV-xSlil 

ffl-r -a c t zftmt? -\ i i=Ett£*ife** 

>^£E*., Eft£&g-kEEf£EJ§<!:A<jifiiitiEl:: 

fe y . eest i roam*- k*eee i rogE*- ki= 



cfc =PI»A<EES*6^ <t EE&IbE t roiHI £ft => O I- 
^ELT^-Sii^ fIIEm2«7)iHI ; E-Ki:EEm2<D 
SE*- KI-<fcoTEESifeJi<!:EE8i!>E<!: 
frlV EE«Jft©lc«-r^fII5^®i^(0^rp)$«ISlSL. 

eet y ^ -< u-r r >^i-«k y EE^iS^^a) 

atEtil2i£*#< U EE* 1 KiEEEi 
rogE*-Krofi»#£*§U -E-CDSL HiJEIgl <oaHi 
=E- KtEEE 1 ro£fl*- KI-«fcSEEEEEi:EE 
&im<hroiI^£ff5c££4#®i:-t£I§#El 8 KSE 

[ESHrogMfflfclftBJj] 
[000 1] 

mmnmi- z&mftwn *ebji*, EsuEEttSJ* 

SEIJi*£EE£#fflLTStE&E£fTfc?, aiEE 

g<tEE. fcj:t;. c*T.e,$*SELfcs«!!^icgaf 

[0 0 0 2] 

;£^LT> V^^-v'JTfc^^Tfe^OFDM (Or 
thogonal Frequency DivisionMultiplexing) *<^lf ^> 
tt^>o OFDMIi, SlMC|EX-rStt»a)8ft3l^ 

tCD"Cfc^>o S^CDFDM (Frequency Division 

Multiplexing) lclt-<r. I4«^IC* < 0)»jSI»*1S 

5*«tt*!lill**LTL^* 0 OFDMli, K^BCD^V 

/j:<. *tt«0)»»a«i/^^A-Cfc*. HIPER- 
L AN/2 (KW) , IEEE802. 11a (* 
B) . MM AC (B*) *<D«l«i/X-T-A«»ICfclx-C 

[0 0 0 3] ;*ffift<D*»iiiii/X^rATI4. ft 

Mbps^b»+Mbp s a>*iS«*eaajta>-9-7K— 
htmmtti. i^^*iu*fcyo>i5*»««3&<it<ia 

[ooo4] 2*\z % &&tt(ommmmis*T<ux*i*. 

I*JtiSQoS (Qua I ity of Service. jUiCD"*— 
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icfciti,, m^&mmm. &mtm. mmttn&vg: [0005] 







^ S3 






M1 


6Mbps 


BPSK 


1/2 


-82dBm 


M2 


9Mbps 


BPSK 


3/4 


-81dBm 


M3 


12Mbps 


QPSK 


1/2 


-79dBm 


M4 


18Mbps 


OPSK 


3/4 


-77dBm 


M5 


27Mbps 


160AM 


9/16 


-74dBm 


M6 


36Mbps 


160AM 


3/4 


-70dBm 


M7 


54Mbps 


64QAM 


3/4 ■ 


-65dBm 



ZCDmiZTr.Lt-m-CiZ. 7O0) ; E-KM1-M7^|SS 
KM1^) . Br«(D«««*StSI*«T-r*o 

cfcyjutwicte. mmnj£&&zi&TZ-ez>zt 

[0 0 0 6] y^f-*-5^^-feJU«rtS/X-rAfl!)tt*«t 

lt, m^ts*iifi^i 9 9 8 *aitisft*&ijt9ui 

XS0B-5-2O4 raitprgE*/— >«fi£*>XT-AIZ 
fcl+4 % /— >±fiK7JU=J UXjU<D«»J *>1 9 9 8^il 

iv^xf-< A^MXltXflia) b — 5 — 8 1 r^tti/i 
icftnttT^^tffl^fcaKprKfivr-xirts/XT 

7>«-*JI!lV ■flSttlC-biUAE)!/— 
[0 0 0 7] yw^S^^-bjUtfltvX^AO)®! 

o)«e*fiij<tLt, s^«aaft^#i qqqwiv* 

-fIf<*4iSltX»OB-5-8 9 r^;u^L/-h 
WX1ML AN(z*5(+*xijr«*aj aW*if6#i 

(DUlttU ±ffiOB-5-8 9izBB^**tfctt*«-e 

i*. if— a>«*<aa«u— h(7>^BiZcfc or -b;K7>* 

[0 0 0 8] y-<^5^^-bJU«|ffivX-TAlCfeM+4iz 



[0009] -b;uo>*/^y ^v<z>i£3ftic#o-c. 

o*y, */{>JyS?a>ttaLI±* 
AlzfeMt*-tz;KDBE«aKi:e«»=:BB#-r4o CKDZifr 

[0010] *fc % iilli/XfAttt, J^jfc»fiJffl 
[001 1] 9-**jv<bmmto*&M#>zi3at lt 

I*. ^f>f'Jvi>h7>ft (X7-h7>ft) *>< 
I*. «*flNBa*** ri 9 9 9««v*-fif-f* 

MIMIXXl J ©TB-5-1 U>f'Jvx>h7 
^X^rAlzfclt4y->±jaT;U=T'jXA<Dtt«J ^ 

r»«»ic»fiittT>x-*-*ffli^fcaispiKa % y->«i 

[0 0 12] O FDMyXfAlcSLt, -f >f U vx 

#199 8*a«v*-f x^-f **Biaitx»a>s b- 

1-3 r7^*t , J7-CMA7y?f^?7b-(D 

****lfcfl»l*. F FT|C*-3TJB«*«Wl«#IZR 
^L< ^f^^ 3 I- CM A (Constant Modules Aigorith 
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[0013] -7;u^u— httifcvx^A-C'i*. 
3.— tfSlc-tr;KD*/^'J -yv*W*-Si:5^f>X-T-Alc 

[0 0 14] 7?^f^7>ftfl)f-A^ 
»»<0^Ir|I=IrII+-6 C <k ICcfc oT»e>:h.-ST>T^-*K# 

tf— AA<f£iSJg ^ftl-Al^TL^I+titfillie 
t*A«F»Ttei:fcS. o$y s ^ij)g*<tt— fXx'JTW 
l-aHLT^-S^lcli, 7>T"*-«>t:— A«H»$3?J6 

*1-l::l>.&&l!)J§lco^Tli, T >ft(0t'- A*JfBl£|i 
JfcLfcl-Mxl*. «**56«-C#fcl\, 7>ft©e-A 

fc 40 1 = £ K t * -5 1f * £ » «> - 1 A< T* # 1 1 » o fc ft 
®A<fc6„ 
[0 O 1 5] 

^jHl->^.7 L Al?li. 3£Mb p sA^St+Mb p sWIf 

^e^gro-y-TH- hA<g;££*v 1 * v*n<fc7= ya> 
d5*r?&isMgA<j£<iS:5££*tT^-2>„ Ctf>fctf>, flIXftfiJ 
/fl$&*a>R±*<£aU:&«. £fc. *Jffl<»rfr£fcJ5;fc«m 

•fe;uEB&«tttffn&M&tt«. 

[0 0 16] SblCs v9-k)\,mi&i'X7-I*lz 

SttffWfcKHfcfc-S. *fc, */<'J v2?<Dtt»l*. -hit 
7 - x Al- fc it -5 -tr JUOEBft i: -5 , 

y->«(ai=feit«-b^KBa**a«Mftwii 
[001 7] $e>i=. ^KStfijffla^roisiJiwfcttiz. 

Vftffl tf- A £f£g|J§(P^fn)l::|S] It § C t |c J: o T«# 

esic^a-r^^a^i-^^rii, 7>ft©f-A$( 



[0 0 1 8] itot, *f6BJ©gWI*. AS I CiFP 

[0 0 19] X. *«|B^C0te(DgMl4, ASICiFP 
G A &%&ft-c5fritZ> w £: iZcfc oT, F P G ACDTCfifcSfl 

tSSMSESSSSttir 5 C <k "C fc« . 
[O 0 2 0] 

[■■$«ar*fc«)ffl¥8] ±G*nti=ff 
^-osstifctro-efcy, y-ctS'^wiiSyxf 

AlzfcltS*/<'J -vi?<0Rl^ffiH*«Hi^B. 

b. t=*vzti*£mmLtzmiitim&mm?z>zk2E 
tot?*. 

[0021] *nw<»m<Dmmt. mm-simttmxi&m 
m Ltzmmmz mm? a c <t i=fe-&o 

[0 0 2 2] ^fEISro^^i-^OBWIi. 7^f-f7 

^r^jisst fc-siss *«i*-r * - -t i- fc * = 

[0 0 2 3] ±f2@M£ilfi!t-f £fctf>l-, *f§B^W10 

sj^a^iaiHiiSi:, HirBH««<t#(om*ic^Lrs«B<j 

afltt«j8«ftiBatfr6<fy. nfegfigBintirfe 
iHi^B<tA<ifi^Bicfcy. fitex^^ h;Ht«*ft 

U/<;UA<, ffirfBSfi^BiftlfSiSHl^BiiOjl 

m$iii[siRf*. aTriett«m#<Dfiieia3£ja»ia»iii^« 

BM*fTtV B?tBX^-> h;ut£iftls]8Sl*«iIfBtil#<i^$ 

<tA<SPSi4Sicfey, «rE^^^ MuffiS&Aqrbti-ffi 
■3«rEB«»B*»«l*B*»36<ff!b*ifc**©»«« 
^U^;uA<, ffrEBBBB^mEXBSB^ODBB^lT 

[0 0 2 4] X, «Hi«ltlkfll=J:4itf. «rE««B# 
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isro->>^;u^v -j tf^-f-sgtsss, WE^ -j t°>^ 
$*>.fcif mm^zmmm-?- y xi£&-f aa^s^-y 

x£&§g. fc<fctfWEj£S&:7-yx3dft£*i.fctiMSa 
^£3fc$>JA^B5Ul::££ir-SMfi9iJ£fcSS, Sti^-C^ 

[0 0 2 5] Hie. »jStfllSS«I^J;+tli. WE*"<^ 
[0 0 2 6] Mi-. »jg)Slli£«iz«feti.tf. WE&a® 

m®mt7?ZfT4 7TLs4T>T")- : £:ffiz.. WEgm 
^Si:fIfEj!lfiSSSi:*<J§IS{4SlcS5,y, WEB£J3;fc 

snxm zm^miz « *i»A<wEgaig8 t wesbsi 

;utt«E-tt**&ai»$;h.. we*** hjtttflkofrbti 
tzmmmmz&iT. wE&a&Bictt-t&WEsaig 

t*-A^fiie^ag<D*iPiici6]it * c t iz j: y wemb 

gB<DSaa-«lU"<JU£*#< L, WEBSJijfcSMra 

[0 0 2 7] X. **Wfl!>ai(D*«l::**il*, BXHiS 
I*. aa***«*a#l=»LT»1<&BX«a»#« 

^fi^i@^ff5iS3EJijKia»i>j^a^iaiiiKi:, web 

«isa*yaE]*i:*&*:y* WEsa&airWE&aig 
■fcjWfi*tt«i=*y. we*** h;uffitfc^ff+5-ra 

OWE* 1 ©B3««a#li#aBHa«fT*3srifc»£(D 
SBB^U*;UA<. WESa=ga<fcWE&aig8<t<DiI 
tl*ftao)lc+»r*fc-5B#lzi* x fflBB£JH&ft#ai* 
■KHIalBH*. WE*1 roB£JS;*»#Ii]#«£tl3£<7 

tv UE^^i? Huifc»ii]Ki*WEBXJista«-a#a 
B£WEj£B3$B£A<sHSfcBi=&y, we*** hu 

3i«fT*>*i.fc»*©«««* U*^A<WE§a3£B t WE 
ilKi^Stoafi^^oroic^SLTL^-S^I-l*. WE 
BSfflfcSfcttfiJ^a^llSlsli&l*. IffiXKOtXIBXK 

£H*a«'iij#a£as£3SfT-r we***k 
;ntt»E»*»Ea«flia*»«*«*nEi»«>ai*© 
*** 5. 

[0 0 2 8] X. SFSttXIMIi::**.!*, WEfiSSJK 

aMrfn^afcaiEiKi*. WE«am^<DttfflsiatfT 

5. 

[0 0 2 9] Ml=. **M©aia>««lc*i|ttf. E3£d 



t, Settle*** (-A/ffitfe^fr?*** HmS»E!& 
t. WE*** h;Uffitfc(H]SSA^<Dai7]<i#lc«L-C. 
WE* 1 <DM£Jll2KI)tfM#KMn$lT?m£R8fttt 
S]^-B^i@[HlSS<t. WEfi5£JS&3&#$J#fi^il8lE]g&ct> 

aicfcy, we*** hiHttk*ft*3rmo«rE*i«> 
ax«a»«-ii*«*«*<fT*5*ifc»ft<D»««* u* 
;ua<. WEaasatWEi36fiasai:(Dffia^fT3oi= 

+«-C**B*l=l*» 1TOEB£JIIX*k#M*aMHlH)B 
(*, WEMia>«S«»*»tl#m*«*fTi\ WE* 
** h;utt«klHl»i*WE^-ve>flHl»/)^e,<Dffi*a# 
£*** hjutttk^frtsrMEsatta&ttESttttB 
t*<SHseaicfcy. we*** Hutt&£m*h/r.a 
owe* i ©axra*»»»i*aiEMiA<ff*3*ir=**<D 
gaa^i- u*;uA<wEga^a <t ine&bsb t ©aa 

^ff5(Dlc3FSLTt^-5B#lcli. WEB3eJij£Sll#fiJ£ 
BKHIsllftl*. WE* i ©B2JS»8t#ai£BMSi<t>* 
&«£ y *m^ff*ffi£fto*2 <DE5SE;Rtt#«l*S 

[0 0 3 0] X. «a££lfc0ll=J:*ili. ttE&Aft9 
[HS&l*7**:7>-f ^7U^7>ft$l^. ffTESBS 

B&«rE&asB£fi<aHiaBi=fcy. metsnxft 
»«*aani=j:*«»3WWE»«*ai:ii«Ea«*a 

ffiftEKA^aja*;^ WE*** h;Ht«<Offt)tifc 

aaa#i=«»:o-c. WEaasai::**-* swesbisb 
o^iajs&aju iE7^f<?7u-f7>ftfl)e 
-A*«ris»M»«)*eii=Ri it « c 1 1= * y WEsas 
acosaa^ < l. we* i om&m «3a 
»a*a«Bii=**wE«att«i:«rEaa««ta)a 

[003 1] Ml-. *f6WcD»ija5«fflirj:4xli, iE35^ 

iKis»iij^s«Pi:i£U£ife$efffl-ri>sasai*. ^a 
*a*»6fMt**iWE»a««-c*aLfciiMB«#i=» 

L T iKSl® miz L » T a«?Mlci£ffiU[ * fx 5 iax * ^ 
h;uffigfe0K<b:. WE«*a^lcMLTa3EBSfi»»W 

y . WEaasatWEaasai: A<ift»i4ai=fe y , 
WEasffitk^fft>-rfiowEB3ESjRia»fij^sapA< 
ff43*i*:»a«)«aa#u'<^*<. wssasatWE 
i^a^a.toaa^fi-^roic+^T-a&^^icii. wEit 

r. MowEB3E»aa»ii*a«BHHn*. saufc 
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ESB«Bi:aEaB»8i:A<ailBtiBlcfcy. BEi£ 

M»a6<ittE»«*« t BEaa^s <k a>ia<i£fr a otic 
*£LTi^B#icii. ffrEffix'*? h-zuffifSlalBiiga 

Lfc«aaa0>att»£mv E.-omtzm.&m%L$Lftm 

^fi^PSS&li. £{ILf=BE1«8a#OTBBffi3Efflifc 
[00 3 2] X. »Bfc£i£aicJ:*Ui. BEBXBB 

aaaiBBaHieiBii. BEffittBBa>ttfi8Mt.fT 

[0 0 3 3] MIC. *BBOT9IOTttBlC«fc;h.l;t, ffiSB 

B»#»£Baiii±:aB«£flfa-rsgBBBi*. aa 

BSfr & *B * fc-BESBBS-? SB L fctitBB#lcJ* 
LTf 1 OBBBBftttMBBanSfTaBBBBfttt 

ajaic** lt, s«Mic^«is^iis-ei£ffiife^fT^a»x 
HMMkiattt. beb i om&mximKm&mm 

-5 •> e > yaw t ^ & y . be9bbb <t a 

oBEB i <DW.&ffiXi8Lftm2>m&t®i)<m i aBtttirc 

i?*3tifc**fl)*««#u'«ii/A<» besbkb^be 
a«st«t<oa«*fr5fl>i=+»-e**B»i=i*, bee 

a i aBEaaaaMBaaasfT iv fioneax'C 

2 hA4t«Ettl*BEaBLfeWttBB<Datt1lfc£frt> 

r, «rEaaaatiKrEaaaaj:*<aBHttai=*y. 
MEitttt»*i¥*3-rao«rEai ©as«aa»»*a 
an#m?*ifc«Bfl>»aaBU'<^*«. meaaaa 
t BBaa&a t (omm & n o ot ic^fs l t *bic 
i*. BEB£BBBtt«9£aasi[s]Bi*. bebkbb 
£aaft#fl*aana>*j*«£ y 
aaoastaatt^a^aaBsatTLaoaEa^t 
* h;uffittmaiiffiEa£aaa^ii]»BaniB)aa>m 
*OTaB&£fr-5. 

[0 0 3 4] Mlc. *Sgaj3OT#JOT*§*SlcJ:;Hl;f. B5SB 

BB#M£aaH£&Biik€ffB-4-«aBttBi*. aa 
aa * h aa £ iiaEaaaa-c «a l fc««a* i=» 

wlZ'iio&z.'O hubbem*. aEBsa&ftttffl 

BaaBStifcaBfcaaaaa-caJRMfcT^ tf> 

^tsfT^ev y Bs& t * & & y . meaaaa <t a 
Eaaaaij&*a«aai=*y. BEBttastTsbta 

oBEBBBB»#t!BaaB2WT*wh.fc»Ba>«aa 

tu^tf. ttEaaaataEaaaatflDaatfT 
5<7)ic+»T-fe-5^ici*, iet$s»ft^a^ifita 
istait. saLfc««a#<DiitjEtts®aa»i9*aa 
B*m*. mobee*** h^uaaiiattaEaxn 



»*#»BaaflE»©ai2i<Datt»*fTfci\ bes 
aaataEaaaaiA^aPBiaaicfcy. bebbb 
*ff*>raoaEaaaaa»aaaan36«ff*3*ifc* 
6<oaaaau^«t. aEaaaa^aeaaaBJ: 
©aa*iT50!)i=TaL-ci»*ai=i*. weaaaaa 
^a»aanaai«. mEBaaaaafiBaaB**? 

[0035] aa«caa«i=j:4itf. bee*** 

hJUtttfeBKi*. ttftox'** hJUBBBB£a£$-t* 

sx^^ hii,ttaaaaBH»*«ai+&*iTL»s. 

[0 0 3 6] Mlc, &a£££ai=J:*tl*. BEBSB 
;-R»»»J^SBi@Is]KI*» BEB«MI*£EB*&Ba 

izmmt^m^mm^ BEBai=Ba$tifew«a 

#*M7 - 'J i« lit 4M7 - U xtM«»6 < 
[0 0 3 7] Blc, »a^cHfflWlCcfctLli. UrEBX^ 

* mu&bhbi*. aa&ariric. 
nua*aa.*BBt«. 

[0 0 3 8] MIC, *#MBOT»IOT«ffil::«fc;h.l*» ffiSB 

sauna. 'J>§<tti ooaaataa-riaaa 
i*. a i ©eiUBBtm 1 a>*j*£*-r«aa££B*- 
*aia>aa*— Kt, bebi a>fiaa£*ut*& 

l-B 2 £ BEB 1 co^sj'f^cfc y t 2 CD 

a»**r*aa*aa-r«a2©aa*- Kt*a*. 
fcaaaat, beb i oatt- K-c»a**ifcaa 
«aa-r«aia>aB%-K&. beb 2 ©aa*— k 
-eaa**ifcaaftaa-r«B2«>»a*— K£*a*. 

fcS<i^S<!:Bjt, BEBKB <k BEBBB £ A<i&B& 

ai=*y. bebi ©ai^-Ktuen ©smte- 
Ki=*oraa36«aB**i**ai=i*. bebbbi*. 

BEB 1 «HM*-Kt BEB1 ©«a*-Kl=J:or 
BliSfftv BEBi&B t BEBBB t A<BPHi^ 8 lc & 

y, BEBioaa*— KtBEBi©aa*-Ki=* 
oraa*<aB-c#'SEt**Bi=i*. bebbbi*. be 

B 2 oaB^E- K £ BEB 2 ©SI?- KIC * -a til 

[0 0 3 9] X. »BfcBB«lc<fc*tlS. BEBBB© 
iat4««iI«t4B«fl)i*«»ofettfl)iti 
©fiat4**i©S*l:It4flWT?l*, BEB 2 05 

a<M^- k i beb 2 ©aa*— Kictoraa*^^ 

[0 0 4 0] Mlc, »jg/cfll!Sff>JlcJ:*tlS, BEBBA 
©BEB i coa^i^- KtBEB 1 ©gfi^- Ktt, M 

»r*H«©«aB»o*:*©»*a©BEa i ©aa 

KtBEB i ©Sit- KiH-fflM'J V— x* 
fiJBL, SillBSiftiroirtEf 2 ©lit- K i SlffiS 2 

BOTBEB 2 coaa*— KtBEB2©*a*- K«t 
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[004 1] Mi=, «ratt*ftffll=J:til*. ffifEiMaig 

•tSiJlBm 1 Klc.i:i,fi|ftA<fltESi6^<!:fIIB 
^K^«tfl)a<i$tT50)lc^SLTl.^^, U5KS5 2 

©ana*- k t mem 2 ©sis*- ki= * o r fjiES* 

1 ointi*- KirSiifBm 1 osfi*- kcd*ii*#£&s 
u *<j>'&. BlFfBlgiroaHi^-KtBfrtsmitDSii^ 

[0 0 4 2] 

-c. m-*tz&mA(D&iK\zi3im--£tz\*mw(Dft^t>< 
[0043] <gs 1 <DH&cDjfc!g) n 1 1*. %mm% 
^-r^a-v^niT'fc^o *f§B^m 1 <r>nm.<nrm\z& 

&&mmm.te£VS:mmW\Z. OF DM (Orthogonal F 
requency Division Multiplexing) l£i$^it£ffll*Tll 
j#iai1 r7^ 7 t, 5) Tf S -5 . 

[0 0 4 4] g|1 Izjjt-f J:?!-. *fgB^(DH 1 (DUffi© 
fl£!igl-<i£2HI!ggi Oali. sHI£;h.§1f$fifI# 

auM^mssi 2<t. attMcaai 2 ^e, a a 3*1 

W^ttia-^-l-SESt-r* I FFT (Inverse Fast Fourier 
Transform, iSiSig?- 'J HH1 6£. IF 
F T 1 6 0tti1j%k&l& /^^ U;ufiJ^ t> v 'J T;U5>J 
l=£&-f -536lI$iJ£&St1 8t. MfifiJ^Hl 8(7)aj 

24t, &a«&aiH]&2 4<0ttjaa-Sf£Si6£: LTStlt 
t57>ft26t. CCt, m 

<IffllJIlH]l&2 41*. A^a-^KttLT. tS?*JU«^ 

frf -5. 

[0045] £6,1=. ca>miroHffi<D^i^^jM<t 
0 ait. hju^tkd]% 2 ocusx^tu x 
h;uffi»ES82 0*<x^^ r-;uffitfe£tTfc5flglc. 



HUlfctktt* •!> A* ->S6±Ih] 

g&2 otfx*? nwtwi.£?TU5m\z. nM5ij^»igi 
s»^igs-r*7-vt°>^sgP4 6t. fLt^s. 

El^liLfcl^. iiHIlHlSSl Oal*. HU 
ffi»felH]SS2 0lc7.'<^ h;uffi»fe$3lft$1i-i.^SA^*] 
»-r*$W[E]S&, £SfiiLTl^. COTWPIhIS&I*. X 

h;HSt!tlHlSS2 0lc8r£<0«nWI^££ii;tJU 
^WI-SH^oT. h;USSSt[HlSS2 OO)**? h 

[0046] *.mm<r>'%i <»nMommizgk&$: 
a^si obi*, jmi^ai o afrintLmttitznte* 

a> t&mizmmTZ&T'O&mz ft 3 
ot, «i@fi#*^t,^t»tL§^"f 5>y««ic)$cr** 

— K-< — /OKDWEJfe^ff 5**— K-f A;M»* 
@SS3 2i:. #-K^:>*-/\*^Rfc£II]S&3 2(Diii*ia 

[s]B&3 4i:. igX'*? HuffifiJt[HlS&3 4 <DtU2i 
•jt;ujiJj&»&/<7 u;u5iJic^g|-r-5il3t5iJ^gi§§3 6 
H3t9ijfE&§S3 6*>e>ai**tifc/^u;uT i — 

Iftra^HE^A^ffliKiaiiiltm^lc^f i> FFT (Fa 
st Fourier Transform, ^it? — 'Jxgg&) ffia§|3 8 
<t. fft aiSis 3 s /V- i aj ts £ *vfc"a!».flHi*JBa 

»*i*i=j3^TT-7'»e>^-r*aB»4ofc. aias 
4 o<Da*a^*/<7u/uf"jA^*>'jT;i.5iji^a-r* 

3ta5"JIE»«4 2i, S^(ttli5. 
[0 0 4 7] $t>IC. Z-<J)% 1 (DSIJ£<7)JKSl-^'55a 

SE1 Obi*. jS^.^-S' F;uffitfels]SS3 4lz«*£*u 

^81 OaO^ h;uffiift[sl^2 o*<ffl^fc/^-> 
,hiii-a>/^->$-fg^$-i+-5/<^->ii±iH]K4 4 b 
<t. an§i4 oi-tixb4x. ina^ai o a <j>^v e> 

^IS^SP 4 6 -CRS S tlfc ^ -V e > ^<75» t l?l t f7 

e>-ya)Si^ias-ri>T : v^e>-yiftssB4 7i:. 

LTl>-So *f=. E^ttLftL^. ±fEOT2ia^aiO 

atisnfic, samssi o bii, is^^^ h;utttiJiHis 

3 4 dig*'*? HUfttfc£HtT£-e-5fr5fr£W-ri> 

hjus£it[iiffi3 4icBfsro»j»a^*m*L, ^<7>«iisj 

a-si-izcfco-c. jSX^f h;uffit)tlHlK3 4^X^^ h 
[0 0 4 8] **Bjcom 1 romswi^sii^-s-b 

-X K7U-AaJ5£lC-3^-CtaBJ|-t£o S2IC, -fiSM 
'tf-trJU^— -tj-AO-^ivmiSiOim^m-to 0 2lz^-r<fc-5 
iz. -«B<)^-tr;U7-^iEr*l*. -9— fc*XXUTI*9l~. 
IfiStCOSilfeU 4 8 n - 1 . 4 8n, 4 8 n + 1 A<iEa^ 
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*U #&*6J§4 8 n - 1 , 48n, 4 8n+1^b0l 
}&tfm<&W (-tr^U) 50n-1, 50n, 50n+1 
^-t'Xl'J75Iotl^ 0 I*g48n-1, 4 
8 n . 4 8 n + 1 I*. ^rtl^tlO^Z)^ 5 O n - 1 . 5 0 
n, 5 O n + 1 rt^ISSiSf 'J V-7(Df ISff 
3o eXX«jrrt|Z|*. 5 2 m 

-1, 52m. 5 2m+lW$t^o #i^4 8m 
-1, 4 8 m, 4 8m+1fc^8»^5 2m-1 l 
5 2m, 5 2m+ 1 I*. -ttft&XfeSB&cfctf Sfttt 

[0 O 4 9] ZO£o\Z x gife/§4 8 n - 1 . 48n, 
48n+1fc«):l/«52n-1, 5 2n, 5 2n + 

[0 0 5 0] H3IZ. ft#»J*»*#tfr^P^ h*Wy 
"To i3t'lt B*ll*B$flIlt3FLTL*5 0 B3<D/<— X 

ife^^CD^fi!-^^^± L J^-V^^5 8. ^Ift^^t) 
t^il/5 4, 5 6, 5 8, 6 0 -£4x^*114, *S8&0>XP 

[0051] exxijrrti^ffa-r-&»«isi*. a 
tfe^£ y n y =*sr ^>nfcT y ***jus 6 *$&if± y 

^.IfPHSvXf AX'li, ^IS;fr5tl47r/4 hQP 
SK, -fi-S§4£aiiSJtl*3 2 k b p s. iiSftbtLt^ 

afivX-rA-eii. v;u^u- h»IEvXfAA<SfflS 
[0 0 5 2] VJU^U- h*frj£vX^rAI4. 



[0 0 5 3] *|Z % H4£ff]lvC« 1 (7>3lffi 

•kjU0>4}/<y 7 5*HWt4B"el54 0 g] 4 ic^-f 3 
lz s *3£W<0Sfn <DH16<7)^8llc«^SifeS6 2(4. -tr 

/<'J^56 8fc, Stltl^o 1**/<'J^96 6 

li. »*S6 2 3&<«t*<DOFDMeai*fT5*^a)-tr;u 
©*/<y ^vtfcy . a«*Ay ?2/6 efticeB-rft 

^!S^64a, 6 4 b!4. ^*(DO F DMfeiM^frd- 

*Jfe^6 2(4. tt*CDO F DMfciM£tr5*§^0>*'<y 
yv6 6<onaJlcffi»*/<U 7v7 8^Ltfc^ ft 
**/<"J 7V6 8WII#St4^6 4 c fcOBBB 

BtVBfcttft. 

[0 0 5 4] Hi [=3*Lfc£5l^ **WG>S 1 <DJ816 
<D»Jllc«-63i«3g«1 0al4. BKMKBBl 
— K-f — /tJUftAiBIB2 2£a>Mlcx'<* HUttB 
E»2 0**U S(l«Sl0bl4. #-K-f>*-/< 
iMffSBSS 2iSUtSS««3 6 tttflnicaSX'** h 
ii4MKBK3 4« % *tt-f*i*LTO*o 0 

aCOX^ HUffiftfc[s]B2 0I4. SaMMMUc. 

h;uffiSc@SS3 4(4. 

*<*±*t**/<* — >*JR*U X** h;Mtt»S*ifc 
^fifi-^^i^ffiifc-r^o x** hJUttBBtt2 0i::j:o 

otSU*i4/^- ><kl4E)--e&«>o 
[0 0 5 5] S5fc£tfg]6l4. SI 1 0>&{i£B 1 0 a 

B5I4X** HUffififcfc^tfjSX'*^ h^Uffi 

h;ufit»Sff«:5»*. ^Lti^o x<^ h;u 
»»te<fci^asx^^ hJi4ttt£frfrb&i***i:l*. £ 
BttB&BBKB&tfiElftttBlcfty. x^^7 h;uffitfc 

fc^ii^T^fc^o X. x^<^7 h;Ht«tfc*t/aSx^^ h 
JUtt«kttT«:3»«4:l*. Sfi^M<tfJfS^fi^Si:A< 
BMfiBIcfty. x^ hJUtt«A<fT*>*i-rs.oBSB 
XB»tl»ini(: «k ^> H»ft<SBBB t iHfi^S 1 0) 

x^^7 KJHtB*fft3<fl^»6. SBBBi Oa 
14. iS0OFDM«S4*t4. m<*M!ci4. a* 
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«MWrC»££*3r**e>yL (X^? MU7 0# 

sb) . i FFTflmsn 8*^Bifa*icjE»-r*c:t 

X** h;Uffi»lHlS&2 01* 

I 0 a(iX^^ hJU7 4£*rrftffl#*as*-rftCfcl:: 

[0 0 5 6] 0 6 IC^-T^^IC. hJMftttt&frtt 
1 o a l*o f dm ££/$-f 

fto Lfctft)T, I F FT«lIlg1 6lZj;oTB$ril]«i* 
IZ«***lfc»0>O F DM«#I4*'<$ h;U8 2 £*TT 

4Zii:64o o F DMfitO|i|fflBrffi6^?*t U7 

tZ&ttWmON&Ol fcttft. tot, feiHilJg^N 

I*. A*«#lcft&Axi:a6Sto&*Lfc/<*— >£*K-r 
fto 3l««iaiHltt2 4l*HrS0)«**-C«#*lt'BL-C 

a*t4o LfcA<or. aittsai o a\tmscox^<7 

hJU7 4 ^CX^ MU8 4£J$0. h;Ujj£w 
**LfcOFDMf|*$ill*t4Zi:liS4o 
[0 0 5 7] S<I3£Bl Obi*. ffl«\ at**** 

Huas**frtt*r«* (B5#rb) . s6«^pr«Btt»*a> 
i£x^>7 h;uffi»£*rfcd*i£izi*. Sfi3$«i o b(D 

aSX** HUfflfklslKS 41*. gflLfcfi"*! (X^ h 
^8 6#Ki) iZft&^CASto&tlfctttta)^*— 

-<D/**->£«*-rfto fit, i£x^ h;i/ffi»Ial 

83 4I*&1IM11 0 aO^>->«D«->fffl 
L^tlX^J h;uffitfe£ll*T-f fto LfcA<oT. SffS 

II 0 bl*X^ h;U8 8£#OtI^£#ftZ£IZ?S 

fto ^(Di§(DX^^ h;u8 8i*. ffix><^ h;i/ffigfc£ 

[0058] *f£BMa>mi o>nmo>!&mz£tut % m» 
a>oFDMfi**iMj^-c»«u sfiT^ffiiit4 

it ft * / < u * v<7) pikib ■ *ttwr ft c t an** <t a 

fto 

[0 0 5 9] *&BMO)mi<DnM<DMm\Zj:tl 
I*. Bt#vX^Aa>-gi5SS-C*SIJfiT*# ft fc th. m>A#f 
tDJHax hO)«**iSfiE-e*fto 

[0 0 6 0] (S2 0>3gffi<DJ&tg) H7I*. **SBO)SR 



^■r^P^^SlT'fcfto *f§BJ(Dm2<7)||J£CD^SlZ^ 

ft&flgSfccfctfgfliggt. ofdm^i^^l> 
^®ic«ftaifi»efc<fctfs«s«"ci*. p-co^ic 

fto 

[00 6 1] ±&<D& 1 (DHS6<D^J8-c?l*. J^fcSi 
««a>«-*ic**L-t\ x^ h;i4fctfcfc<fctfa*X'<* h 

Hi hA4Mtt(s]»2 oi*. ttK9JXft9 1 8 t 

ii- K-f>*-/^Utt*D@S&2 2 t<DMIztt«**t. jfi 
X<^? h;uffitfc[e]8&3 41*. K-f /<JH»*a 
8S3 2 1 1ttt9JKttiaB3 6 fc<DIBlZtt«S*LTl*«. 

LfrU x^S hii4ft1lk&*tfi£X'<9 hjutttfcat* 

I*. *»at«T*«fc». BtP a 1MT^5C(tt^ 

fefto *SMfia>»»"ei*. B#«ifH*-ex'<* s;uffilfcifc 

[0062] gi7 ic^-r^ *mA<D%z<Dmm<» 
Knicffftatfltsiti oai*. atitstiftumflre- <t= 

— *X h'J-A) £i/>JT;uW^&/<7U^9JlcK8l a r 
ftOUtMKMn 2t, E3t^J$*Sl 2frP>tfi*)£*L 
fc/<^ SJiXftfBtt-e-? * tf:/tf * ftMM* 

14i s £8885 1 4(om.tlif i:^Ltx^^ Huffiifc 

Mi 4o^&a***ifc«ia»«««***iiiMB*« 

#l-3£8l"3~ft I F FT (Inverse Fast Four ierTransfor 
nu i£Sii?-'Jx^8i) I FFTfti 

3§ 1 6 0)UAX9I * L/iUM^ e> v 'J 7 JUMlcjtflrr 
ftttftMXMIi 8<h. tS^ltMi scDiii^fi^ 

ft**- K-f >^-/^^Mt4*- K-f >*— 
ADHSS2 2 #— K-f /<iHt»EIB2 2 0)U* 

(i-^s«i«fi#i: uraifi-rftfcyxofflssfTajiHHtti 

1IhJ!S2 4<1:, 3l«fflaiHlB2 4<Z>a4*«#*«ifti:L 

TftSt-rftTv^f^-2 6t. S'>ft< <t t«^.fto 

T% SlfBffi9lslB2 41*. A^fi-^lc^LT. fy*;i, 

[0 0 6 3] C0)m2O|ISS(?5^SlZ^ft^{l 
St1 O a I*. X^<^7 h;UffiStlElS&1 4 OlZffi^^n. 

1 4 4 a <t. SBIS1 4(Zfi|^^tl. 7.^0 h;Uffitft[Hl 

-Tftis^i5S-rft^^t o >^i5sa54 6 t, 
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&o H^ttLftL^. i&SlslBl 0al4. Ts^l 

*S«MP-r**IM§lB. £S<fL-ci>£ 0 cttMWEB 
I*. h^ffililslSi 4 oicn|Prg(DlM»«*SU4* 

U *©«|«I«#ICJ:oT. HUttlRBBl 4 0 

[0 0 6 4] **^(Dm2<DSIJS(7>^®IC«*g 
Ob I*. &<ISKl Oa*i&jMt£*lfc*X* 
g{IlT£7>^2 8<h. ««**lfc*H»«**^-^ 

/<> K*«ic«*"r4*-ca>ffla*fra»««iasB3 
— K-f / <iua>»a * *t a * — k *r > * — / ^nfc* 

@B3 2<h. K-f /^u»*EIB3 2(Dth*« 
3 6<t. it3fc^Ji£&§§3 6fr&ttft$*ifc/<9L/jUT— 

* *B»iH«««#^6«a»«i««#iz**-r* f ft 

(Fast FourierTransfornu iRiS^— 'JilR) *&S3§ 
3 8£. F F Tftl»3 8 ^bttS***lfcffla»«*: 

WLTaix^^ h;u#t»*fffe5ifix^<7 hiUtt«k&IB 

142^ i£X"<* hJUffiSBSl 4 2<Dtt*«*£« 
[0 0 6 5] SS>lC. C(DSg2<DH!fia>^®^«*gfi 

SSBi o bi*. HUtttkBBi 4 2i:lxb 

frtt?»l=* i£ft^gi Oaow h;«@ffii 4 

OA<m*fc/<* — O/** — 

->«±H*4 4bt, ttB«4 0fC«*.&;|U 

■ 1 O a(D77 tf>?tt£ff 4 6-CKS*tl/=-7^ t°> 

H5tffl4 7i. £*LTl*5. *fc* B«l*L«tlV&«. 

±Eoai«isai oa £m«iz. subbi obi*, as 

x^^7 HuffiifcEBi 4 2ici£x^^ h;uffigfc£itfT£ 
-fr4A^5^**J»-r4*J»iaB. **iLTt^o -CD 
MMHIBI** hJWtttkBBi 4 2lzjJrfta>lH» 

gfcEBi 4 2Mx^ hJUtttM&a£*lirr«. 

[0 0 6 6] B8fc«kl/B9tt. B7CDai«J6111 Oa 

fccti/gign o bnic«it«ma)flui«KB-r« 

£51^ xk* h;uffi«£fir3h>&l*»^ attSSi o 

a 14. l«OOFDMOT$t*t«. M(*WICI4. if 
«<DOFDMtl#i4. 21*1368 1 O aCD^iJiigl 4*)<JS 
Xft«Jreffft£tt*7y£:/?u **** hiHSttH 
Bi 4 oi4A*<l-si£^(D££fcb*j-f £ U^h;n 

7 0#B) o I F F Tffia» 1 8 I*. X** MUtt^S 



[0067] B 9 ic^-r X** MUMfcSfTfc 

liSSl 0 a[40FDM{I^£±l£-f 

m) o CCT'14. 4 0(D-tr^-V'JTO^A<^P$tl. 

*^t, ^ig%1 4(DO F DW\mmt*'<'7 hiH 8 0 
t*-r«CtlC<?« 0 OFDMWfOSRttlcXflSft 

64i:t^i:, xk/; h;n 8 0(D*«Bl*fiJfflpMfe<j: 
d5*»««0)i/i 6ta*. x** h;uffiifc 

BB2 0I4. A*«#lc&ib)EiNi:a6^to^4x^/^-> 
LfctfoT. X^^7 h;Ufifctfe[ElB2 0CDttJ 
X** h^H 8 2 1 efglCX** Huittt 

[0 0 6 8] 9ftSBl O b(4. a*. 

hiutttfc*fi«:*Dr «8M) . a«7Fraft**a) 

j£X"<* h;utt«k*ff«:3aftici* % SflSSi o b(7> 

&X*>7 hil/ttlRBBl 4 2(4, SflLfcfl^ (X** 
XflSH Oa4«f(aLfc/<* — > 

tp- co/n^ — ;>3H£^^~<i>o tLT, i£x-^2 h;tS£ 
RkBBi 4 2lii£«««l Oa©y«->i:HC/<*- 

SfgH O b(4X^^ h;n 8 8 

[0 0 6 9] *«IHa>*2<DSt«E0)»Bt?t. il^CDO 

[oo7o] Maa>Bio)3iiia)»a^nfli 

Sl4ti4o 

[0071] (i3 omncDtem) Mnoit 3 

^AT*I4. SM b p s ^ & S+M b P s eSXS 

[0072] mi oic % «fflRra«:nxftA< 1 o<D»a 

a>«£*0)-tr;HB«a)«S^-ro B1 oic^-Tct 51^. ^ 

-B«»*«ffl-r*fc«). -b;U9 2 n- 1 , 92n. 9 
2n + i ^^^*-t*rE«-T4Ci:l4^pI«fe 
btji&o Lfc^ot, fci:^l4-b;U9 2 n- 1 
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g9 4a#. f£ffi)g9 4 b<D(£g£:frLT. -fe;U9 2n 
+ 1 4 c<Dtt«lZ»M-r**«. S«J^9 

0n-1, 9 0 n + 1 tCDMmtf— BLi£*&X.T L*?o 

fey. zotztb. mmv^ hm^siom^pu^m^iz 

[0 0 7 3] 11 1 IC. ^0^(Dm3CD||fi6(D^®[C^ 
St^ElS^to ^f£B^co|g3CDSIS£co^®li, fijffl 

IftBJJ-f *o 

[O0 7 4] El 1 ICTFf cfc^lC. *f|0^Om3<D||jffi 
<Dfl£lBlCft£iz;UlBMl~fcl>Tl4. §life^9 6n- 

■«*/<'J*;59 8n-1, 98n^ 'J 
100n-1, lOOnt, ^ft^tl^ L T l^£ 0 ll 
«2)A'J ry98n-1, 9 8 nl4ft*(DO F D MfiiH 
£fr 5SfiC5*^'J v vT-feM , ttMA'U^yl 0 0 
n-1, 1 OOnl*Jt*«»lZj:oTi£aK)*SB*L 

[0 0 7 5] ffi^A'J '7V98n-1 Cl^@-f £l£ffil 
1102 afccfctfiiSJlA'J 7V9 8 nlZ^^-r^^Sb 
§102clt ffiS^/^J^VIOOn-K lOOn 

iz&m-tz&mm io2b*n, safcesi^fT? c 

6 n - 1 (Dffilfc2)/*'J 'i/V 1 OOn-K SifeJi 9 6 n 

y, »nni o 2 bi4. i«g9 6 n- 1 tm^&m9 e 
n©si^6(D«#*a«Rnifi-c**o tit, s«n 

r% l£»jjai o 2 bitMfrbomtt&WtZzttfi 

[0 0 7 6] **IH<DJR3a>S61fia)^»lCj:*ttf. Mtt 
££o SSIC. ^B^C0|g3CD^J6O^S(^c*:tlli. « 
[0 0 7 7] E1 1 fcJztfEl 2£ffll>T. 

ivcBMirr*. Eli 214. *J6M(D«3a)S8SB<D»j|ic 



3 IC* Lfc»»»*«**LfcX □ v h * 9J y MiT « T D 
[0 0 7 8] El 1 2lc^"T <fc5lc. *#ge£(D!g3tf)5IS6 
»MSIc»LT<Diil«lz«t)*L««[a^-v*;n 0 4. 

jh 0 6. »»»3b^6»i6JB^a)aniic«t)ti*±y^ 
**jn 0 8. 8»»^&»*a^a)an(iu v— 

^r^cofc^lcfiE^^^>^AT^-bx^-v^;ui 
10^:, t'M*ti4o §ft*;no4, 106, 1 

0 8.11 0*tl-?Jltt. 1SSk<7>XD v h^&flt*o 

[0079] $^>ic. **M0)K3a>S8lBa)^ia-ci4. 

ffi«<BOFDMeailZ»«£#;L&C£fc<, SifeSO) 

0 6 6*tf±y^*JM 0 8lCfc%>T. MUJS 
K*fTofcOFDMfflM£*eaM-« 0 -f El 2 

1 O 8 SWfiR-TSXP h 1 1 2fc<£l/1 1 4IC. 
[0080] fc£*.tfBi 1 l^^-r^5l^. 9tt4i/<U 

7V98n-1, 9 8n|:aitl)8li10 2a l 1 
0 2 cl4. XP*;H 1 2fc£t/1 1 4T?eai*tL4« 
KS4»iJBi:»l U St btifcx P ^ h t L t» 

ya^o zujtz&j. z3>-s4&?f££<-. m^coo f dm 

[OO 8 1] — »tk*/<U^i/1 0 0 n-1, 10 
O nlZfiffl-f 5»B6S 1 O 2 bl4. CCDXP^ 1 1 2 
*tf 1 1 4-cfia**i4OTS, *©«**±*Lfc» 

J&J3 9 6 n- 1 , 9 6 nA<X'«2 h JUttftftRHCffl l\fc 

£>. &l)Al 0 2 bl4. XP^hl 1 2fc£tf 1 1 4t 

[O O 8 2] ^ffijg 1 O 2 blC*t LT*»M»1 

0 2 a. 1 O 2 c tH«©^-t^J«ttt4fciOi: 

(4. 81A1 o 2 blct*ttT^*iU. SttMfr&We 

fl>»«i*^ai«ic«t>tL-6Ty^-v*;u. »nn^& 
S*®^a>iSlfiizttt?tt-5±y^^^;u. iMMfrg>& 

oT. SU1 O 2 b(Z^LTI4. El 2(DTyft* 

;n 0 6 6W±yft*JH o 8OXD7 h 1 1 2fc 

cfetK 1 1 4^ffll^T. «*Q^^*;i/. TUfV^Jk ± 

yft^;k 7>yA79-b^^*^s»ttt4. 

[00 8 3] Jt. X^<^7 KJUffitlt**LfcOFDM«# 

14. 3-— tF— ft*jbt*4Tyft*;u o 6 

O 6feJ:tf±yf^*^1 O 8fl)i:(DXP'V MC*jyS 
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Tb*lS*M*. ^F5t£T*fcSo m 1 2 0)/<-X 

[0 0 8 4] f:t% **wa)*3<Dil«sa)»i8^i*. 

I»*/^J7>9 8 n- 1 , 9 8 nlcSS-r^^Sj^lC 
*t"fS* ||fil?**JMc£L*T« A-X h?U-Atf)$fc 
^frb. Ty^**;Urt - CX'<2 HUffitfe$4xfcOFD 

Mfi-^^feiMsti^^-r $>m^p^ ha i . as 

cfcl/X^ hJUffitfcrtA'J 7VlOOn-1, 1 OO n 

iz&m-t *>&mf*> i o 2 bicsrrs. ±yf^*;n*i"c 

So 

[0085] »cBL<Kw-r*u** *«na>«3 0)X 

|* % XP'^H 1 2fc£tf 1 1 4ia^0XO^ h<7)fl]y 
M§T£gifSo *(D»BiSA<ii«*/<'J *v vA^X-^ 

Hl/ffiKfcSlttl 4 2 I*. TUf^U 0 6»tf± 

U f a» o 8 (Dt^r ox □ ^ h L r , 

11 0 a3&<«fflLfc/<* — >ilR|-<D/<* — >*«*-T 
S£#IC* XP*v h 1 1 2 J3«ktf 1 1 4<Z>iSt«£1#5rr 
So -t Lt, XP->hi 1 2*>£t/l 1 4fr£>T : — 

[0 0 8 6] fl*yaS£*tfcx-*l*. H^ftfeStVT. 
H3lc^**iri^ft«fe5ftft#*J#»**ifc^D^ h£ 
#iy itl)T DMA^jSCDA— X h? U— A^JgfiJcf 

u v»ic#tt-r**»JBrz**LTa>a«i=«*>4i*«» 

f^*JH 0 4. »*Bfr&WS<0»ftB^O>2l«lcfl6 
btl*T>Jf^*JH 0 6. »BS^t>S*©^0)aHi 
lwttt>ttS±y^V*iH 0 8. ^IR^bXidS^ 

*tx^t*jn i o<t. -e«tfifc**iSo §ft*;n 

0 4, 1 0 6. 1 0 8. 1 1 O-^tl^tU*. JMfeCBXP 

?h**&jft*. fin*>. x^$ h;utttk«/<u ->vi*. a 
may v— x<D*jy ar*<ff*3*i4 0 

[0 0 8 7] fit, *0>*Mai***JUlZi5l*T* /<— 
7h7U-AMl^b, X<<<7 h;Uffitfc£*lf::0 F D 

M«#^eai*tL4*^ s>mo)7D7 ha i . as 

£tfX^ h;UffiiS*/\'J r/IOOn-1, 100n 

icsa-rs^is^i 0 2b(c«-rs. TUf^^k ± 

yft^t(DXD^ h»ll£fciHL. A-Xh7b 
ftoT. -M. hiU«6** 



DM«^3b<g2l$tLS^-< S>m^P'V h« I . 
JScfctfX^ h;Uffi»*/<U 7>100n-1, 10 0 

r*x^^ h;uffiti*tLtcOFDMm-^/)<feiil*ns^-< 

^cad^ h 1 i 2fc£i/i 1 4<Dfi«*i«3£-rs«ia 
£*§yar#si**si\, 

[0 0 8 8] )U±<D<fc3&«f£l*. BE#<DvX^A(D^ 

M^g/M8ic^-s^i>5SJ*r^ar^So Lfr L. *J 
W^cfcy^SMIc-TSfctolc. x^ h;uffilfci**UcO 

0 6&tf±y^*JU O 8<7)^lC@SLTaD^-C^ 
Sl^o C(D*i£. XP7h1 1 2*5^1/1 1 4<Dftfi£ 

^ttsfs^co^s^. xp-/ hai<txp^ han^a 
[oo8 9] *mA<DM3<Dmm<DMBiz&tii^ a^ 

[0090] Sfc. **wa>*3(Djiifia)»l8-ei*, & 

[O O 9 1 ] (m4(05IJ6<DJ&JS) *X9J<DSg4 
t*. ±E0)SBi 30)XlBa)IMBr=A«ailKB 

i^^^y~>«f«vX5 L A(zfcitsv r -->±iSr;u=f'j 
pj^^ v y->«fi£vx^Ao«t^j ic«**lti*4*9 
[0092] hi 3i*. *§&w<Dm4(onm<»temzm 

So SI 3IZ^-T^5IC. **B^<om4<DHJ6(Z)^«8<D 
SflJBTV^^gl*. *S©7>ft*f 1 1 6- 
1, 116-2. 116-3.—, 1 1 UfBt 

(or^fts^i i 6*ffl»rs7>T-*-*i»tti 1 8 
t. t>t~*-*«mim i 8*<gfgg»i 

ObtlllliM. "t LT. T>^^»JffllgPl 1 81*. 
&%L0)T ^ 1 6-ttL^lC»iCLTKftbn 

fc. «»0)«*ftlt»1 2 0-1, 1 2 0-2. 1 20 
-3.-, 1 2 0-k. a»0)«^f*lt»1 2 OlZcfco 

tiwitbhfc, r>^^-^i 1 e^tu^ticDsm 
<t-*§-££j£-f s^nESi 22. *fto>a^ftitai 20 
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SP1 26<t. 

[0 0 9 3] **K©S4<DSejfi<Dm©|C^4S«fflT 

(DftSlCl** fci:*liMU S I C^ES P R I T^<J>?i] 
**Bllt*TJU=ruXAaW««**tft. fit, *o>* 

1 2 OICifc£$;h,SS^£frJffl'f So fcfc* MUSIC 
a>B«Bf::oi*T I*. IEEE. Trans. .Vol. AP-32, No. 3. pp. 27 
6-280 (Mar. 1986) <D TMultiple Emitter Location and 

Signal Parameter Estimationj ic^k^ t>*i"Cl*& 0 £ 
fcESPR I TOi**ffll^oiNTIi. IEEE, Trans. , Vol. AS 
SP-37, pp. 984-995 (July 1989) <D TESPRIT-Est imat ion 

of Signal Parameters via Rotational Invariance Te 
chniquesj IciP^ £>tiXl^& 0 

[0 0 9 4] mi 4IC. **B^<DS4a>HJfia>^ffilZ« 

■ I*. Sa^TVftlTl 2 8- 1 , 12 8-2, 1 
28-3, ■-, 12 8-I^M07>ftif 12 
8*»J»"r*T>TF-^«»«Bl 3 0£. fr*«fi££*U 

t>^-«mm»i 3o^sfutii oafccfct/sii^a 

1 0 b**L*il£«tji*;K*o fit, 7>T*«l»tt 
1 3 0IS. a»a>T>7 L -t-*^1 2 8 ttt-fttlCjJflS L 
•C»lt6*Lfc, «»©l^f*lt«1 3 4-1, 1 34- 
2, 1 3 4-3. — , 1 34 - I h SifiKSl O art* 
bffiAStLfciiffifi-^^T^^^I 2 8^+1^*11^ 

»a-r«»a»i 36t, ttfta>s*H*itai 20^1 

!B-r4«^*J»»1 38^ TV^f^-m^l 2 8**1^ 
*ilz»f&LTlJrtS>*u S*lS-r*S^f*«t*l 3 4ti 
^f*lt£ftfci£««#S7>^*^1 2 8lZfciJ*lL. 
7> J f:MSHM 2 8*&A***lfc««***JMM« 

1 O b l^ffi**" J. Lx— $ 13 2-1. 

132-2, 1 32-3, — . 1 3 2- I t. &'PtSi< 

[0 0 9 5] *^0^(7)m4COSI]6S(D^^IC^^^fiffiT 

>ft8at*it m»gi3 6it smuoa 

ti-f*L*#«^f*(+»i 3 4i:aiw^ ataman 

■*ftit»i 3 4<D«^s«n»-r4. e<tsai o b 
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